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ABSTRACT 


Chromosome numbers are reported lor 29 species of Malvaceae in I 3 genera, of which 18 are 
new reports. The taxonomic implications of these data are discussed. 


RESUM RN 


Se reporta niimeros cromosomicos para 29 especies de las malvaceas en I 3 generos, de las cuales 
18 son datos nuevos. La significacion taxonomica de estos datos esta considerado. 


INTRODUCTION 

Chromosome numbers have been useful in evaluating generic boundaries and 
generic and tribal relationships in many families, including the Malvaceae (Bates 

1966, 1968, 1976; Bates and Blanchard 1970; Krapovickas 1957, 1969). The 

opportunity to obtain new counts and verify previous counts (Table I) permits 
the extension and revision of previous interpretations of relationships within the 
Malvaceae. 


MATERIALS AND METHODS 


All counts were made on samples taken from greenhouse-grown plants, grown 
from seed samples taken from voucher specimens indicated in Table 1. Voucher 
specimens are kept in the senior author’s herbarium in College Station, Texas; 
additional duplicates of these collections may also be found in other herbaria, as 
noted in the table. 

Floral buds were fixed in 3:1,95% ethanol: glacial acetic acid, fora minimum 
of 24 hr. Prior to preparation of specimens, the buds were rinsed and allowed to 
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Taui.i I . Chromosome numbers of selected six-ties of Malvaceae. New counts are indicated with an asterisk (*). 


Species 

In 

Origin 

Voucher 

Abut i Ion barraneae M.E. Jones 

16 * 

Mexico. Nayarit 

J 

Tellez 1270 C M [3XU 

Tor rev ex Gray 

# m 




Abutlion hnlseannm (Torr. & C nay) 

14 

Mexico. Veracruz. 

l ennrm 8 588, M F, X l 

Abut don macraughii Fryx. 

1 ) * 

Mexico. Jalisco 

Lott 400 <5\ LJCR 

Abut!Inn otocarpnm F. Muell. 

i -i* 

Australia 

Vryxell CS'5 5, CAN 13 

Abuttlnn parish:i S. Watson 

14* 

U.S.A. Arizona 

Van Derender et al. 




01-SOS. ARIZ 

Abntdon sp/.hurnsta min inn I lochr. 

14* 

Mexico. Veracruz 

Nee & Taylor 2H790, NY 

A//otrissadti/a lloribinnla (Schltdl.) Fryx. 

16 

Mexico 

Jones & I ren ho 168, NY 

Anoda abutdoules A. Gray 

30 

U.S.A. Arizona 

Van Derender et ah 




91-959, ARIZ 

Anodct albi flora Fryx. 

30 * 

Mexico. Michoacan 

Fryxell Oil , NY 

Atioda pdhnatd lryx. 

30 

Mexico. Jalisco 

Koch & Pryxe/l 8 ( ) 1 9.U 




CHAPA 

Bates:/naira kiHipii Krapov. 

y/\ 4- 

Venezuela 

Fryxell & Bnrandt 436 >, F 

mr 

Batesimalra vio/aeea (Rose) l ryx. 

4 2 * 

U.S.A. Texas 

Wurdack sai. 

Cien/uegosia intermedia Fryx. 

20 * 

Mexico. San Luis Potosf 

lone. f 142, NY 

Cien/negosia ithnijolia Fryx. 

20 

Argentina 

Schulz s.n. , CTES 

Dirhaniphis mexieana Fryx. 

30* 

• 

Mexico. Jalisco 

* 

Lott et id. 4<D2, UCR 

Ftyxe/lia pygmaea (Corr.) Bates 

16 

Mexico. Coahuila 

Fryxell 3006, N5 r 

r 

Hibiscus calypbyHits Cav. 

cSO 

1 lawaii. Kauai 

without coll., seed acc. no. 




74s72 3, Wairnea B.G. 

Hibiscus eitnnns Fryx. 

w 

5 7 4: 

Mexico. Jalisco 

Lott et id. 4 OS J , UCR 

1 /ibisens grandidleri Bai 1 Ion 

^ 7 4: 

• 

Mad a ease a r 

Han/y s.n., NY 

/ / ibisens pand/trifonnis B nrm . 111 . 

24 

Australia 

Fryxell 4350, CANB 

Hibiscus pentaphyHits F. Muell. 

36* 

Australia 

Fryxell 443 F CANB 

Hnrs/nrdia exalata Fryx. 

30* 

Mexico. Sonora 

Sanders 4620 , UCR 

Paronta ecostata l ryx. & Koch 

m 

56* 

Mexico. Jalisco 

Koch & Fryxell 86168, 




CHAPA 

Phymosia nmbellata (Cav.) Kearn. 

✓ 

34 

Mexico. Tamau 1 pas 

Fryxell 4656, NY 

mr 

Si da argent ina var. tueumanensis 1 lassler 

14* 

Argentina. Salta 

L 1 

Cristobal 2079, CTES 

ex Rodrieo 




St da lindhenneri Engel m. <Sd Gray 

2 S 

U.S.A. Texas 

Fryxell 496-/, BRIT 

Suit rohlenae var. mntica (Bench.) Fryx. 

m 

i-i* 

Australia 

Fryxell 442S. CANB 

Sphaeralcea ambigita A. Gray 

30 

l I.S.A. California 

Pitzer / 9 7, U C R 

Sphaeralcea rejlexa Fryx. et al. 

20 * 

Mexico. (.oahuila 

Fryxell et al. 4667 , TEX 


soak in tap water or distilled water lor several hours. Anthers were dissected from 
the buds, placed in acetocarmme stain, then cut and macerated to release 
microsporocytes. Preparations containing microsporocytes at stages suitable lor 
chromosome counting were covered with a coverslip and repeatedly heated and 
cooled until chromatin was satisfactorily stained. The cells were then squashed, 
and the coverslips were sealed with wax. Counts were made under oil immersion 
brightfield or, occasionally, phase-contrast optics on an Olympus Vanox micro¬ 
scope. Sufficiently fiat specimens were photographed using Kodak Technical Pan 
film 2415. 
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RESULTS AND DISCUSSION 


The results of these studies are summarized in Table 1. 

Abutilon. Chromosome counts lor six species are reported in the genus 
AbutiIon (Figs. 1,2). A previous count lor A. hulseanum (Bates 1976) is verified, 
and new reports are presented lor rhe remaining five species. Four of these five have 
a chromosome number of 2 n = 14, which conforms to the base number of x = 7 
lor the majority ol species in the genus. Abutilon barrancae , on the other hand, has 
2n = 16. This species represents Abutilon sect. Anasida (cf. Fryxell 1988, p. 25). 
Those species that have been or can be placed in this section, and which have been 
counted, also have chromosome numbers of 2 n - 16, including Abutilon 



Fig. 1. Microsporocyte of barrancae'. coenocyticsporad stage, showing four nuclei, each 
with eight chromosomes (bar = 18 JLlm). 

Fig. 2. Microsporocyte of Abutilon parish//: coenocytic sporad stage (at early cytokinesis), 
showing four nuclei, each with seven chromosomes (bar = 20 |Um). 

Fig. 3. Microsporocyte of Hibiscus citrinus: coenocytic dyad stage, each of the two poles having 
11 chromosomes (bar = 20 jLlm). 

Fig. 4. Microsporocyte of Hibiscus g randidkri : diplotene stage with 16 bivalents, one closely 
associated with the darkly staining nucleolus (bar = 13 Llm). 


K 
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anderssonianum Garcke, A. dlipticum Schltcll., A. thurberi A. Gray, A. unibellatum 
(L.) Sweet, A. ivrgatum (Cav.) Sweet, and Pseudabutilon caHimorpbum (11 ochr.) R. E. 
Fries (Bates 1966, 1976; Fernandez 1974; Krapovickas 1957). This group of 
species is clearly distinguished cytologically, a distinction that is supported by 
morphological characters, and the question must be raised whether sect. Anasida 
merits elevation to generic rank. II so, the name Pseudabutilon is avai lable, 
although several new combinations would be required, and the generic bound¬ 
aries originally proposed by Fries (1908) would have to be revised. The 
typification of Pseudabutilon was discussed by Fryxell (1988, p. 7 5), who 
concluded that the type species is Pseudabutilon scabnnn (PresI) R.E. Fries [ = 
Abutilon barrancae M.E. Jones}. 

Another group of Abutilon species is characterized by a chromosome number 

of In = 16(e.g. A. inaeqnilaterum St.-Hi I., A. mudler-friderici Gus\sn & Schumann, 

' , # f \ 

A. niveum Griseb., A. pictum (Hooker & Arnott) Walp., A. purpusii Standley, A. 

regnellii Miquel, and A. striatum Dicks, ex Lindl.), but these may be assigned to 

Abutilon sect. Pluriovulatae Fryx. and are outside of the present discussion. 

Allt )wiss< idula.The count of In = 16 for Allowissadula donbunda confirms the 
previously reported chromosome number for this species (Bates 1978, as A. 
microcalyx (Rose ex R.E. Fries) Bates). Of the nine species of this genus, five are 
known cytologically, all of which have the same chromosome number. 

Anoda. The three species of Anoda reported here all have the chromosome 
number In - 30, which conforms to the known base number lor the genus, .v = 


15 (Bates 1987 ). The values for A. abutiloides (Fig. 5) and A. pahnata are 
confirmations of previously reported counts (Bates 1987), and the report for A. 
albiflora is new. The latter species is polymorphic for corolla color, and the 
available seed sample was segregating for white- and lavender-flowered plants. 
Both flower color forms have the same chromosome number. 

Batesimalva. The count of In = 32 for B. violacea is new (Figs. 9, 10). Only 

~ L9 1 J 


32 


one previous chromosome count in Batesimalva has been reported, also In = 
for B. pukhella Fryx. (Bates and Blanchard 1 970, as Gaya aff. violacea). This species 
is very similar to B. violacea , both morphologically and phytogeographically. 

The count of In - 24 for B. killipii is also new (Fig. 1 3) and presents a number 
that is seldom encountered in the Malvaceae. In the tribe Malveae, counts of In 
= 12 and 24 have been reported principally in the genera Gaya (Krapovickas 
1957; Fernandez 197 - 1 , 1981; Bates 1976) and Malvastrum (Hill 1982), as well 
as from a few species of Cristaria (Krapovickas 1957) and Lecanophora (Krapov¬ 
ickas 1950). Batesimalva killipii cannot be allied with any of these genera, 
differing substantially from all of them in morphological terms. 

At the same time, the chromosome count of In = 24 for Batesimalva killipii 
differs from the counts of In = 32 reported for other species of Batesimalva (see 
previous paragraph), and the two counts are not readily reconciled. Therefore, the 
generic placement of B. killipii is brought into question. The species was 
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Fig. 5. Microsporocyte of Anodaab/iti hides’. latediplotenestage(nucleolus barely visible), with 
1 5 bivalents at unusual semi-contracted state (bar = 9 |Um). 

Fig. 6. Microsporocyte of Dirhamphis mexkana : diplotene stage, showing 1 5 bivalents, three 
attached or partially superimposed on the nucleolus (bar = 16 jim). 

Fig. 7. Microsporocyte of Fryxelliapygmaea: diplotene stage, showing 8 bivalents (bar = 16 
Jim). 

Fig. 8. Microsporocyte o t Sphaerakea reflexa : telophase I, each pole with 1 0 chromosomes (bar 
= 12 |im). 


originally placed in Batesimalva because it shared features of mericarp morphol¬ 
ogy with previously known species of the genus, although it differed in floral (and 
other) characters and in phytogeography. In view of thecytological difference here 
reported, the generic boundaries ok Batesimalva will need to be reconsidered, 
including the possibility of a new generic placement for B. ktllipn. 

Cienfuegosia. The chromosome counts of 2;; = 20 for C. intermedia is a new 
report, and the same count for C. ulmifolia confirms the report of Palacios and 
Tiranti (1966). These counts agree with the numbers reported for other American 
species of this genus that are cytologically known (Wilson and Fryxell, 1970). 

Dirhamphis. The chromosome number of 2 n = 30 (Fig. 6) reported here for 
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Figs. 9 and 10. Microsporocytes of Bdtesiwd/rd vioLtceer. early metaphase I, with 1 6 bivalents 
(bar = 1 (S pm). 

Figs. 1 1 and 12. Microsporocytes of Si chi roh lame var. mutica: wet debase I, with seven bivalents 
(lour “rods” and three "rings”) vs. six bivalents(one rod) plus two univalents(off metaphase plate), 
respectively (bars = 1 lpm and 13 pm, respectively). 

Fic;. 1 3. Two microsporocytes of Bdtesnndlvci kiUipii : metaphase 1, each with 1 2 bivalents (bar 

= S.9 pm). 
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D. mexkana is a new report. The other species of the genus, D. balansae Krapov., 
has been reported as 2n = 14 (Fernandez 1981). Fryxell (1988, p. 6)suggested that 
a group of four genera ( Batesimalvc /. Horsfordia, Bnquetia , and Dirbamphis) 
constitute a generic alliance, based largely on a commonality in fruit structure, 
but this view may need to be revised on the basis of chromosome numbers 
reported here, as discussed further in the following paragraph. Further, because 
of disparate chromosome numbers, the two species of Dirbamphis may not be 
congeneric. 

Fryxellia. The count of In = 16 for F. pygmaea (Fig. 7) was previously reported 
(Fryxell and Valdes 1991) and the cell preparations illustrated. Jt was suggested 
that a phylogenetic relationship may exist between Fiyxellia and Batesimalva , 
which possibly share a common base chromosome number. This finding provides 
a hypothesis for evaluation using otherclasses of data. Moreover, the other genera 
noted above also need to be brought into the discussion. On the basis of 
chromosome numbers now available, this group may need to be divided into at 


least two groups, one with x = 15 ( Dirbamphis mexkana and Horsfordia) and one 
with x = 16 {Bateshnalva) or x = 8 {Fiyxellia). Briquet ia (x = 7) may not relate to 
either group but may be better placed in the Abutilon alliance. The position of 
Dirbamphis mexkana and that of Batesimalva killipii require further study, but we 
now have a framework for discussion. 

Hibiscus. Chromosome counts for five species are reported here, three of 
which are new. Previous reports for Hibiscus pandurifortnis (Skovsted 1941; 
Dasgupta and Bhatt 1976, 1982; Bhatt and Dasgupta 1976; Krishnappa and 
Munirajappa 1980) have all given the same result as found here, 2n = 24, even 
though this species is highly variable morphologically. The count of 2n = 80 for 
H. calypbyUns conforms to previous counts reported by Skovsted (1941), Niimoto 
(1966), Kachecheba (1972) and Krishnappa & Munirajappa (1980), but differs 
from a report of 2n = 40 by Bates (1966); the species evidently exists at twoploidy 
levels. 

The count of 2n = 22 for H. citrinus{F\g. 3) conforms to similar counts reported 
for other New World species of Hibiscus sect. Bombicella , H. biseptus S. Wats., H. 
denudatus Benth., H. martianus Zucc., and H. pboeniceus Jacq. (Skovsted 1935, 
1941; Bates 1976), indicating that the American members of this section are 
cytologically quite uniform. 

Chromosome numbers for Hibiscus sect. Bombicella , the section to which H. 
grandidieri belongs, were reviewed by Fryxell (1980). The count here reported 
(Fig. 4) for H. grandidieri (2n - 32) conforms to counts for two other African 
species of this section {H. mutatus N.E. Brown and W. jerrngineus Cav.) but differs 
from the tetraploid count 2n - 64 for H. micranthus L. f. and the count of 2 n = 22 
for H. pusillus Thunberg. The latter count is the same as that which characterizes 
the five American species of section Bombicella that are known cytologically 
(Fryxell 1980; see previous paragraph). 


6 A ('i 
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The count of 2n = 36 for H. pentapbyllus conforms to the count reported for the 
similarspecies H. caesius Garcke(Dasguptaand Bhatt 1976, 1982). I Iowever, the 
base chromosome number of x = 1H is also characteristic of Hibiscus sect. Furcaria, 
where it is known at several ploidy levels (e.g., Menzel ik Wilson 1969), a group 
of species to which H. pentapbyllus is clearly not closely related. 

Thus it is clear that much remains to be learned about the generic subdivision 
of Hibiscus, a genus of considerable cytological polymorphism. 

H orsfordia. This genus contains five species, two of which (IF alata (Wats.) 


(W; 


2n = 


30 (Bates 1966, 1976), as is reported here for H. exalata. The genus appears to be 
uniform, and it shares a base chromosome number of x - 1 3 with Dirbamphis 
mexicana , as discussed previously. 

Pavonia. Chromosome counts for more than 23 species of Pavonia have been 
reported in the literature (Fryxell, in prep.), and all have been at various ploidy 
levels based on .v = 7. The new count for P. ecostata of 2n = 36 conforms to this 
pattern and indicates the species is octoploid. This is the only count yet reported 
for Pavonia subgen. Malache. Pavonia and Hibiscus present an interesting contrast. 
Both are large genera with more than 200 species, but Pavonia is cytologically 
uniform with a single base number, whereas Hibiscus is highly polymorphic with 
a wide ranee of base numbers. 


Phymosia. The report of 2n = 34 for Pbymosia nmbellata confirms previous 
reports for this species (Bates 1976; Skovsted 1933; Webber 1936) and previous 
counts for other species in the genus, P rosea (DC.) Kearn. (Bates and Blanchard 
1970) and P. abutiloides (L.) Hamilton (Webber 1936). 

Sida. Two of the three counts reported here for Si da are new reports. Both Sida 
aryentina var. ti/cuinanensis-AV\c\ S/da rohlenaevas. inutica have 2n = 14 (Figs. 11,12), 
the most common count reported for species of Sida. The tetraploid count of 2n 
= 28 for Sida lindbeimeri confirms a previous count (Krapovickas 1969). 

Sphaeralcea. A base chromosome number of x = 3 characterizes this genus, 
and counts of 2n - 10,20, and 30 have been reported for various species, including 
.V. ambiyua , reported here as having 2u = 30. The count of 2n = 20 for S. rejlexa 
is a new report (Fig. 8). 
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